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BOOK TWO 
 

Preface 

Apollonius greets Eudemius1.  
 

 If you are well, well good, and I, too fare pretty well. 
 I have sent  you my son Apollonius2 bringing you the second book of the Conic 
as was arranged by us. Go through it then carefully and acquaint those with it worthy of 
sharing in such things. And Philonides3, the geometer. I introduced to you Fphesus, if 
ever he happen about Pergamum, acquaint him with it too. 
 

[Proposition] 1  
 

 If a straight line touch a hyperbola at its vertex,  and from it on both sides of the 
diameter a straight line is cut off equal in square to the quarter of the eidos, then the 
straight lines drawn from the center of the section to the ends thus taken on the tangent 
will not meet the section 4. 

 There be let there be a hyperbola whose diameter , vertex , and the latus 

rectum  and let  touch the section at  and let the square on  and  each be 

equal to the quarter of the [eidos] pl. , and let  and  be joined and continued. 
 I say that they will not meet the section, 

 [Proof]. For, if possible, let  meet the section at  and from  let  be 

dropped as an ordinate, therefore [according to Proposition I.17] it is parallel to . 

Since then as  is to , so sq. is to pl. , but  sq.  is equal to the quarter of 

sq. , and sq.BD is equal to the quarter of pl.

therefore as  is to , so  is to sq. , and sq.  is to sq. . 

 And also [according to Proposition I.21] as  is to , so pl.  is to  

sq. , therefore as sq. is to sq. , so pl.  is to sq. .   

 Therefore pl.  is equal to sq. ,  and this [according to Proposition 

II.6 of Euclid] is impossible. Therefore  will not meet the section. Then likewise we 

could show that neither does , therefore  and  are asymptote of the section. 
 

[Proposition]  2 
 

 With the same suppositions it is to be shown that a strait line cutting the angle 

under the strait line  and is not another asymptote5. 

 [Proof]. For, if possible, let  be it, and let  be drawn through  parallel to  

and let it meet  as , and let  be made equal to  and let  be joined and con-

tinued to the points  and  [of intersection with the hyperbola, its diameter  and 

the  line , respectively].Since then  and are equal and parallel,  and  are 
also equal and parallel.  

Since  is bisected at  and  added to it, [according to Proposition II.6 of Euclid] the 

sum of pl.  and sq.  is equal to sq. . 

 Likewise then since  is parallel , and  is equal to , therefore also  

is equal to 
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 And since  is equal to , therefore  is greater than  And also  is 

greater than , since also  greater than , therefore pl.  is greater than 

pl.  which is greater than sq.

 Since then [according to Proposition II.1] as  is to , so sq. is to sq. , 

but [according to Proposition I,21] as  is to , so pl.  is to sq.  and as sq.  

is to sq. , so sq.  is to sq. , therefore also as sq.  is to sq.  so pl.  is to 

sq.

 Since then as whole sq.  is to whole sq.  so subtracted part pl.  is to 

subtracted part sq. , therefore also as sq.  is to sq. , so remainder sq.  is to 

remainder pl. , that is as sq. is to pl. , so sq.  is to sq  Therefore sq.  

is equal to pl.  and this is impossible for it has been shown to be greater than it. 

Therefore  is not an asymptote to the section. 
 

[Preposition] 3 
 

 If a straight line touches a hyperbola it will meet both asymptotes and it will be 
bisected at the point of contact, and the square on each of its segments will be equal to 
the quarter of the eidos corresponding to the diameter drawn through the point of con-
tact 6. 

 Let there be the hyperbola  and its center , and asymptotes and , 

and some straight line  touch it at 

 I say that  continued will meet  and 

 [Proof]. For, if possible, let it not meet them, and let  is joined and continued, 

and let be made equal to , therefore is a diameter. Then let sq.  and sq.  

each be made equal to the quarter of the eidos corresponding to , and let and  
be joined. Therefore [according to Proposition II.1] they are asymptotes, and this is [ac-

cording to Proposition II.2] is impossible for  and  are supposed asymptotes. 

Therefore continued will meet the asymptotes  and . 

 I say then also that sq.  and sq.   will each be equal to the quarter of the ei-

dos corresponding to . 

 [Proof]. For let it not be, but if possible, let sq. and sq.  each be equal to the 

quarter of the eidos. Therefore [according to Proposition II.1]  and  are asymp-

totes, and [according to Proposition II.2] this is impossible. Therefore sq  and sq  

will each equal to the quarter of the eidos corresponding to . 
 

[Proposition] 4 [Problem] 
  

Given two straight lines containing an angle and a point within the angle, 
to describe through the point the section of a cone called hyperbola, so that the given 
straight lines are its asymptotes7.  

 Let there be two straight lines and  containing a chance angle at 

, and some point be given, and let it be required to describe through  a hyperbola 

with the asymptote  and 

 [Solution]. Let  be joined and continued to , and let  be made equal to , 

and let  be drawn through  parallel to , and let  be made equal to , and let 
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 be joined and continued to , and let be contrived that pl.  is equal to sq. , and 

with  continued let a hyperbola be described about it through , so that the ordinate 

equal in square to the [rectangular] planes applied to  and increased by a figure similar 

to pl.  . Since then  is parallel to  and  is equal to , therefore  is equal 

to , and sq.GB is equal to quadruple sq. . And sq.  is equal to pl.  ,therefore 

sq.  and sq.  are each equal to the quarter of the eidos pl.  . Therefore  and 

 are asymptote of the described hyperbola. 
 

[Proposition] 5 
 

 If the diameter of a parabola or a hyperbola bisect some straight line  
[within the section], the tangent to the section at the end of the diameter will be parallel 
to the bisected straight line 8. 

 Let there be the parabola or the hyperbola  whose diameter is ,and let 

 touch the section, and let some straight line be drawn in the section making 

 equal to 

 I say that is parallel to 

 [Proof]. For, if not let  be drawn through parallel to  and let  be joined. 

Since then  is a parabola or a hyperbola whose diameter is , and tangent , 

and  is parallel to it, therefore [according to Propositions I.46 and I.47]  is equal to 

 But also  is equal to 

 Therefore  is parallel to , and this is impossible for [according to Proposi-

tion I.22] continued it . 
 

[Proposition] 6 
 

 If the diameter of an ellipse or the circumference of a circle is bisects 
some straight line not through the center, the tangent to the section at the end of the di-

ameter will be parallel to the bisected straight line 9 

Let there be an ellipse or the circumference of a circle whose diameter is , 

and let  bisect , a straight line not through the center, at . 

 I say that the tangent to the section at  is parallel to . 

 [Proof]. For let it not be, but, if possible, let  be parallel to the tangent at , 

therefore [according to Proposition I.47]  is equal to . 

 But also  is equal to , therefore  is parallel to , and this is possible for if 

 is the center of the section , and  [according to Proposition I.23 will meet [the 

straight line] , and if it is not, suppose it to be , and let  be joined and continued 

to , and let  be joined. Since then  is equal to  and also  is equal to , 

therefore  is parallel to .  But also , and this is impossible. Therefore the tan-

gent at  is parallel to . 

 

 
 
 




